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ATC Distributed Center

Purpose

1. Provide real-time test data verification, analysis and
warehousing

2. Provide OLAP tools for test data analysis and data mining
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hé’ Linux

Networx

*32 node Linux cluster
(64 processors)

4.4 TB Panasas
storage

» Hosted at ARL-
MSRC - leverages
existing support




ATC DC Proposal

*Achieve real-time data fusion to provide real-time analytic and
decision support

*Establish parallel post processing capabilities to effect knowledge
extraction

eInstitute a high performance data warehouse

*Real time quality control — utilizing historic data sets
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ATC DC Timeline

*Oct-2003 - Proposal selected

*4-May-2004 - System Delivered

«28-June-2004 - System on network accepting connections
«July-2004 - System Testing Complete

*Sept-2004 - Current data handling process (SunE10K) ported to DC

*Sept-2004 - Kerberized filters in place to allow web access to data warehouse (ARL-
PET Dr. Walter Landry)

*Nov-2004 — OS Change from RHES to SUSE ES9 — Slave node NFS issues
*Dec-2004 - Processing apps running with mpiJava

*Dec-2004 - Tomcat running in a JavaParty environment

*Nov/Dec-2004 - Army Science Conference demo of Data Warehouse
*Feb-2005 - Processing apps running with Javaparty

*April-2005 - Automated scripts to poll ATC concentrator for new data files
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ATC DC Proposal

*Achieve real-time data fusion to provide real-time analytic and
decision support

*Establish parallel post processing capabilities to effect knowledge
extraction

eInstitute a high performance data warehouse

*Real time quality control — utilizing historic data sets
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Real Time Data Fusion

Test data collected via on-board instrumentation -VxWorks
based computer. Each instrument produces a continuous time
history record of up to 250 parameters, up to 10KHz ea. Files
closed approx. every 15-30 minutes. Single file size from 10KB
to 100MB. Test item may have multiple instruments recording
simultaneously.

Must move raw data files from instrumentation to cluster for
processing. Wireless or PC-Card harvesting.

When raw data files show up on cluster — Java based
conversion (raw to HDF5) process must fire automatically.

Report applications fire, creating reports (PDF, Excel etc.) on the
just processed data.

Reports auto-published to web based Digital Library for
consumption by decision makers.

HDF5 data files registered in data warehouse.




Real Time Data Fusion (cont)

E N ‘while(true)’ bash script to scp data files ¢4 files to concentrator
fv from concentrator to DC. ATC firewall Iproducts/antflow/

b allows DC ssh traffic into concentrator.
— EC
: SSH keys used to allow password-less
(and unattended) ssh commands.

Munsen Test Lrea

Flash Drive

10-100Mb/Sec 100Mb/Sec

f E g‘ Data File Concentrator

TSy L — — (Linux) Aberdeen Test Center

Distributed Center Linux
Flash Drive
- AntFlow used to start U\ Cluster @ARL-MSRC
@@[FWDE@@@ Tast A processing scripts
| Poulg%}%%lred as é% ated file

transfer not achievab J“]creases
Iatency and cemp{enqtéy

<10 mlnutes < 2 minutes
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) Real Time Data Fusion (cont)

| Concuntrator | [ ate pe (fasig) |
iy | /i J
Tar file(s) of fusr/pecple/mreil/
gzip'ed blobs (e /usr/pecple/mreil/ Tar file(s) of AntFlow/. ..
PROCESSES/ gzip'ed blobs
B > BITTY -
HonitorEUDE. bash AntFlow task - When new file
RSB Never ending Bash script - appears, untars the
_— Ll L f; e . Every 10 seconds, checks corresponding tar file(s) into
HEB S e S hot folder on concentrator the /data/BLOBS/NEW_ANT
(via passwordless ssh). directary, removes the tar
When file found, scp's the ; | file(s), the tar directory and
— correspondingl tar tias Single text the text file, gunzip's the blobs
S Concantiar it a file then runs the blob processing
Single text file temp dir, then creates a containing script. This task must ensure
containing new hot file, and drops it =] and — that there is only one instance
name and into the hot folder on fasig location of tar of itself running at any time
location of tar | file(s) (crude job scheduling)
file(s) s |
/home/atcdata/
2 s Blob
HARVESTED DATA LIST Single directory = ;
— — — rocessing
HOT FOLDER of new blobs. Saript

/data/BLOBS/ fusr/people/mreil/
NEW_ANT PROCESSES/ . . .
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ATC DC Proposal

*Achieve real-time data fusion to provide real-time analytic and
decision support

sEstablish parallel post processing capabilities to effect knowledge
extraction

eInstitute a high performance data warehouse

*Real time quality control — utilizing historic data sets
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Establish post processing capabilities to
effect knowledge extraction

« Raw data files are converted to a common format — HDF5 chosen.
(http://ndf.ncsa.uiuc.edu/HDF5)

» Existing library of java classes and *nix scripts to convert raw data
files to HDF5. Originally single threaded java code, extended to
utilize multiple java threads. Worked well on SMP machines (Sun
E10K), but not on distributed processor/memory systems (Linux
cluster). Processing is easy to parallelize. Each thread gets one
data file to convert. Java classes used lots of memory — object
oriented nature of code contributed to this — each data point was a
java object. Garbage collection times also large.

 mpiJava — thin java wrapper around MPICH. Created java app that
distributed processing of data files via message passing (MPI).
Worked well, but required knowledge of the MPI framework and
library. Also dependent on availability of MPICH for your OS/disto.
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Establish post processing capabilities to
effect knowledge extraction (cont)

o JavaParty — http://www.ipd.uka.de/JavaParty/features.ntml - *allows
easy port of multi-threaded Java programs to distributed
environments such as clusters. Regular Java already supports
parallel applications with threads and synchronization mechanisms.
While multi-threaded Java programs are limited to a single address
space, JavaParty extends the capabilities of Java to distributed
computing environments.

*From the JavaParty Web Site

UGC 2005




Multiple Java Threads

public class ConvertToHDF5 extends Thread {

ConvertToHDF5 worker = new ConvertToHDF5(...);

worker.start();

Each thread is
mapped to a physical
processor by the
JVM (Java Virtual
Machine) — for SMP
machines only!
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mpiJava

(1) JBuilder X - C:/jst/src/milfarmy/atc/vision/enterprise/apps/BlobToEnterpriseHDFA. .. L‘L R
File Edit Search Refactor View Project Run Team Wizards Tools Window Help

DeleteDataFile [~ ]% % 5 -

18141

Bd B -B5- 0~

f Jti BIuhTuEnterpnseHDan |

MPT . COMM WORLD Bcast(sBcast, O, sBcast.length, MPI.OBJECT, 03 =
it (myrank !'= 0) {

B oran
J/ slaves extract these properties to local wars
W opan
1
if (myrank == 0} {
o

F4 Send files to slaves for processing
MPL.COMM_WORLD.Send(s, O, 1, MPI.CQBJECT, iSource, O);
W san

1

else { 7/ I am a slave WorkS We” on
Al
//f Get file from master and process it SMP or
Al

Distributed
machines — it is
just MP1!

MPI.COMM_WORLD.Recw(s, O, 1, MPI.OBIECT, MPI.ANY_SOURCE,
A v
b

SR s
MFL.Finalize();

BIuhTnEmerprlseHDFAppllcatlunZ MPI ja\ra || nsert | 6:1 -| cua

Source
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JavaParty

public remote class HelloJP {
public void hello() {

// Print on the console of the virtual machine where the object lives

System.out.printin(’'Hello JavaParty!');
¥

public static void main(String

for (int n = 0; n <
/| Create a remote QB

HelloJP wo

Il Remotely invoks

Each new ‘remote’ object
IS created on a slave
processor. User can

control which processor

with the /** @i */
construct in code

world.helld

}

}UGC 2005



JavaParty

*Uses ssh to spawn JVMs on slave nodes of cluster (similar to MPI)
*One JVM per slave processor.

«Controlled via .jp-nodefile (similar to ‘machines’ file used with MPI).
*Pure java implementation — no native libraries required.

*Uses RMI to serialize java objects between JVMs.

*High performance RMI engine supplied (KaRMI).

*Possible to use without ‘breaking’ java source code — extend
‘RemoteThread’ class instead of using ‘remote’ keyword.

*This is the framework that we are now using.
*Regular java — invoke application :

ejava <classname>

«JavaParty — invoke application :

ejpinvite <classname>
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Establish post processing capabilities to
effect knowledge extraction (cont)

Data Ingestion
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ATC DC Proposal

*Achieve real-time data fusion to provide real-time analytic and
decision support

*Establish parallel post processing capabilities to effect knowledge
extraction

eInstitute a high performance data warehouse

*Real time quality control — utilizing historic data sets
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What is OLAP?

e Online Analytical Processing
o Software that enables decision support via rapid

gueries to large databases that store
data in multidimensional hierarchies and views.

T&E
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Institute a high performance data warehouse

*PostgreSQL 7.4 installed on dedicated filesystem (500 MB RAID5
JBOD) on head node.

«Java based web application ported to JavaParty. Allows data set
gueries submitted by the web app user to be run on all nodes of the
cluster in parallel (for aggregate operations). Tomcat started via
‘javaparty’ rather than the standard ‘java’. This allows servlets to
create remote objects, which run on the remote nodes.

*Kerberos/SecurelD authentication module written by PET IMT — Dr.
Walter Landry @ ARL. Uses J2EE servlet filter framework and
cookies to authenticate each HTTP request.

*GUlI is java applet, which runs in users browser. GUI presents

metadata to user, who selects filter settings, and applet then submits
SQL statement on users behalf to data warehouse. List of data sets
IS returned — user can then request composite routines be run on the
set of data files — these are run on the entire cluster in the JavaParty
environment.
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Institute a high performance data warehouse

) ATC VISION HPC Authentication - Mozilla Firefox

File Edit View Go Bookmarks Tools Help

"-f_::i - [_’L . _' @[ ||_, https://fasig.arl.hpc.mil/cas/login?servi (5 V| @ co |[Cl

|[| Enterprise: Developmental Test Com... | || ATC VISION HPC Authentication

HPCMP Authentication Required

You have requested access to a site that
reguires HPCMP authentication.

Enter your HPCMP credentials below; then
click on the Login button to continue.

| @

| ARLHPC MIL ¥
|

Principal:

Password: |

Contai ne Passcode: I_
.
for this t

For security reasons, quit your web browser when you are
I‘eq UeSt done accessing services that require authentication!
login pag

fasig.arl.hpc.mil =
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Institute a high performance data warehouse

S o

User’s Desktop

> Ra HTTPS N

Auth.

VISION Digital Library
https://vdls.atc.army.mil

.

M
Services

ATC DC (fasig.arl.hpc.mil)

\{vapany Environment

Apache Tomcat

Authentication

Servlet

{ Filter
< SQL Executor

™~

HDF5 Data
File Accesor
Servlet

N

Concentrator
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Applications

o || Convert/Report/Load Java

TN
N

Data Warehouse

HDF5 Data

PostgreSQL

Metadata Files




Screenshots Of OLAP GUI
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VISION EU Database - 46303 - JRESSICIE

File

Select Fiters To Be Applied To List Of All Data Files, And Then Click Hext Button |

Select Minimums : Select Date Range
File Duration Minutes |0 | 4 January | _A2005 | I My 19, 2005
Your Selected Filters 1| Select Static Metadata Filter Al s Rl i)
T e e =_— F O| Swrlfon Teellled Tha Fr Sat Soaifon TuelWed The A Sat Sunifor TeelWed Thi Fr- 53t
Hhimlib ity e A [ Comments | Imentory em &
B Cie i Tottem1 B r_ v | _ 55 1 112 13[4 |5 1]z 3]s ]5
THD COURSE COMD is 'Wet! : Test Location r Instrumentation | : 213 /4|5 |6 |7 |8 |67 |8 |9 10/11]12|[6 |7 |8 (9 [10{11]12
TR 'Dam B '[ o |9 [10)14]12[13]14) 15]| 1314 15| 16| 17| 18| 19]| 13| 14| 15 16|17| 18/ 19
AHD VEHICLE COMFIG is 'Loaded . Test Item 1 3| |16[17[18]19|20|21|22|| 20| 21|22| 23| 24| 25| 26|| 20| 21| 22| 23| 24| 25|26
Boulders' §§ | Test Item 2 §§ 23|24|25|26|27(28|29||27|28 27128(29(30|31
0R 'Loaded+Gravel' :[ 130]31
: B | iy Sk
Suallor Toeled Thy Fr Sat Seclforn Tuelled The A Szt Suclfor TuelWed Thy Fi Sat
: 112 (1 [2 13 |4 |5 |6 |7 112 |3 |4
| Clear Inventory ltem | §§ 3|4 (5|6 |7 (8|9 |8 (9 10/111213{14|[5 [6 |7 (8 |9 [10]11
A1 10]44] 4213 14| 15[ 16]| 15|16 17| 18 KE] 20| 24|[ 12| 13| 14[15|16] 17|18

171 18]19120121| 22| 23| | 22|23 | 24[ 25| 26| 27| 28| | 19|20 21| 22| 23| 24|25

Select Dymamic Metadata Filter

24| 25| 26| 27| 28] 20|30 209|30]31 26| 2728|2930
YERSION_NUMBER rTesting_Cunﬁguratiun |/TOW1NG_CONFIG | B

COURSE COND | VEHICLE CONFIG | COURSE NAME | DRIVER_NAME ol staty N e i el :

I|Chun:|'rui||e 5 = = Sumifor Teelled Thy Ff Sat Sualfor Tuelled The A Sat Susilon TieWed Thae £ Sat
- o | 12 1213 |4 |5 |6 15203
Belgian_Block_Gravel | i|3 ]2 |5 |6 |7 |8 |9 ||z |8 |9 |10/11]12]13|[4 [5 [6 |7 |8 |9 [10
Perryman_? §§ 10{41) 12| 13{ 14| 15[ 16| 14[ 1516 171819/ 20| | 11[12|13[ 14[ 15| 16|17
Pernyman_Paved §§ 17[18|19|20| 21|22 23| | 21[22[ 23| 24| 25| 26| 27| | 18[19(20{21( 22| 23| 24
Perryman_#i = f 24|25|26|27|28[20| 30| 28{29/30)31 25|26\ 27|28|29(30
Paved Between Test_Courses o131
= Cetoner Nowe ber December

Munson_Gravel - Sumlor Teeled Thy A Sat Sunlfon Tuelled Thye A Sab Sunilon TueWend' The Fri 58t
Perryman_3 | e 1 12345 123

213 (4|5 16 |7 |8 ||6|7 8|9 10{11/12(|4 |5 |6 |7 |8 |9 |10
9 [10{11]12{ 13 14] 15|13 141516/ 17 18 19(| 11| 12| 13| 14| 15| 16|17
16[17[18]19)20\21)22| | 20( 21|22 23| 24| 25| 26]| 18] 19| 20| 21| 22| 23] 24

‘ Clear COURSE_NAME

Operations On Data Files That Match Filkers

i 123 24| 25(26| 27| 28| 29]| 27| 28 29|30 25|26 27| 28|20(30(31
‘ Get Count Of Matching Files| | 4 Files 5[ 130151
‘ Cal_endar Of Matching Files (minus calendar filter) :
| Appointment Book Style Of Matching Files ["] Use Calendar In Filter Scroll Bars For Calendar

<--Back || Next --=
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Test Item 1

VISION EU Database - 46303 -

File
Select Filters To Be Applied To List Of All Data Files, And Then Click Hext Button
Select Minimums 1| Select Date Range
File Duration Minutes |0 E A 4 January |J2UU§ |j ey 18, 2005
Your Selected Filters 4| Select Static Metadata Filter o dmavacy SoimEn Haint
- —~ - Test Item 1 K - el Dee e e "7 3t Sunlen TueWed The Fi Szt Sunlen Tue Wed The Fi Sat
P —— [ {3 8 E W B W P E MR
i £ U : LT | Dt | BN g |{6 |7 18 (2 |[10]11{12||6 |7 |8 (2 |10]11{12
[FM" 4| danuary | /| zo004 | 4115]|13114[156116|17[18|19]| 13114 [ 15|16 17| 18|10
evrd Sy i hnn aE P1|22||20]21]|22|23]|24|25|26||20(21|22| 23| 24| 25|26
SMTWT FE SMTWTIFS ST rF s §829(|2728 27128(29]30|31
Aiipad A 2 3 4 BRT 1z 3 4 (s
456 7 &89 1089 10111213147 o 101112 12 = e
111212141516 17 15 161712122021 14151617 121020 ¥ ) )
18192021 22 2324 22 23 24 25 2627 20 212223 24 25 26 27 S8t Sunlfon TweWed Thy A Sat Sunifon TuelWed fhe £ Sat
252627282030 34 20 2529 30 34 2 |11 |2 (3 (4|5 |6 [F 112 13 |4
i i ¢ 9 (8 |9 |10{11]12|13[14|[5 |6 |7 [8 |9 |10{11
Il ¥ e e
A 16|16 16| 17 kil 19|20)21|(12[13|14|15| 16|17 [18
SMTWTFE SMTWTF S SMTWFFS
e 3 1 EEERs 5 [R2123|[22]23|24|25(26|27|28(|19/20|21]|22|23|24]25
: Jas56 7838 w2345 678 6783 01112030(29/30|31 26|27(28(29|30
1112 1244 1516 17 0 1011 12 12 1415 12 14 15 16 17 18 19
Select Dynamic Metadata Fitter 1819 20 21 2223 24 16 17 15 [E]20 21 22 20 21 22} ) =
= v 252627282030 2324252627 2027 202930 Len s R
VERSION_NUMBER rTestmg_Cnnﬁguratmn rTOVWNG_ 50 ER i Sat Sunlfor Tue Wed Thu £ Sat Sunidon Tue Wed Thu £ Sat
COURSE_COND |/ VEHICLE_CONFIG |/ COURY July Aeroerst September 2 112 13 14 |5 |6 1 |2 |3
= SMTWTFS SMTWTIFS SMTWTFFS a |[7 [g (9 [10[41]12]43lla |5 [6 |7 (8 [9 [0
¥ Aiipha A 2 3 4 BRT 12 3 4
et 4 E e T oa s ioEoa doii1sixias air g e 1041 816][14]15]16]17[18]19]20([11[12{13[14]15]16]17
1112 125 16 17 15 1617 18 1020 21 1213 1415 1617 1¢ §22123 || 212212324 |25(26|27||18]19|20(21|22|23|24
Mud 181020 21 22 23 24 22 23 24 25 26 27 28 1020 2122 23 24 25 [ba(30| 28/ 29(30(31 25[26]272al2a]30
Damp 25 26 27 28 20 30 31 20 30 34 26 2T 28 20 30
Cotoher Moventier December Maovenrier Lecenier
c M TWTFAF S S MTWTFS SMTIWTFE S i Sat. Sunlfor Tae Wed Thy Fi Sat . Sunldor Tae Wed The Fi S8t
12 12 3 458 123 4 1 112 13 |4 |5 112 13
2 4667 80 T80 01121286 6.7 8 9 1011
8 ||6 |7 18 [9 |[10]11{12|{4 |5 |6 |7 |8 |9 [10
Clear COURSE COND [ 1911 12 13 1415 16 14 15 16 17 18 1920 1213 1415 16 17 18
‘ = 17 19 19 20 21 22 23 2122 23 24 25 26 27 192021 22 23 2425 QAL 15| 131 14| 15116 171181 19/) 1112/ 13 14|15/ 16) 17
- . : 2425 26 27 28 20 30 28 28 30 26 2T 2220 30 31 21|22([20121[22 23|24 [25]|26|[18]19|20(21]22|23| 24
Operations On Data Files That Match Filters a1 ba|20|[27]28] 2030 25 |26]27128| 20(30(31
| Get Count Of Matching Files 216 Files
| Calendar Of Matching Files {minus calendar filter)
| Appointment Book Stde Of Matching Files || Use Calendar In Filier Scroll Bars For Calendar
<--Back H Hext >

Click here to begini
UGC 2005




VISION EU Database -

- EX

File

Test Item 1

Select One Or More Data Files And One Of The Functions Selected 1 of 216

res_udid |Asset Test tem TestCir. [d  |Instr, Loaded Int... |File Start Time File End Time DRMER_M... |COURSE_MNAME Bl |
FC12440103 T T T g Mnalog 2005-01-12 12004-03-05 07:44:01 EST 2004-03-05 07:44:09 EST  Mim+Craig  [Perryman_Paved 0=
Fi1 244020_@ Test Item 1 |2 GFPS 20058-01-12 12004-03-05 07:44:02 EST 2004-03-05 07:44:09 EST  Mim+Craig  [Perryman_Paved i
8912454603 |2 GFPS 2005-01-12 22004-03-05 07:45:46 EST 2004-03-05 07:46:21 EST  Mim+Craig  [Perryman_Paved 0=
AC12454603 |2 Analog 2005-01-12 12004-03-05 07:45:46 EST 2004-03-05 07:46:21 EST  Mim+Craig  [Perryman_Paved 0
0214533303 |2 GFPS 2005-01-12 12004-03-08 08:53:33 EST 2004-03-0810:23:34 EST  Wim Craig FPerryman_Paved K
5914533303 |2 Analog 2005-01-12 2[2004-03-08 09:53:33 EST 2004-03-0810:23:35 EST  Wim Craig FPerryman_Paved K
1815233603 |2 Analog 20058-01-12 12004-03-08 10:23:36 EST 2004-03-0810:53:38 EST  Wim Craig FPerryman_Paved K
FO15233603 |2 GFPS 20058-01-12 12004-03-08 10:23:36 EST 2004-03-0810:53:38 EST  Wim Craig FPerryman_Paved K
©215534003 |2 GFPS 2005-01-12 12004-03-08 10:53:40 EST 2004-03-0811:23:42 EST  Wim Craig FPerryman_Paved K
1915534003 |2 Analog 2005-01-12 12004-03-08 10:53:40 EST 2004-03-0811:23:42 EST  Wim Craig FPerryman_Paved K
8816234403 |2 GFPS 20058-01-12 22004-03-08 11:23:44 EST 2004-03-0811:29:59 EST  Wim Craig FPerryman_Paved l&
DATG234403 |2 Analog 20058-01-12 22004-03-08 11:23:44 EST 2004-03-0811:29:59 EST  Wim Craig FPerryman_Paved l&
7B17284803 |2 GFPS 20058-01-12 12004-03-08 12:28:48 EST 2004-03-0812:58:49 EST  Wim Craig FPerryman_Paved K
BF17284803 |2 Analog 2005-01-12 12004-03-08 12:28:49 EST 2004-03-0812:58:50 EST  Wim Craig FPerryman_Paved K
F217585103 |2 Analog 2008-01-12 12004-03-08 12:58:51 EST 2004-03-0813:28:54 EST  Wim Craig FPerryman_Paved K
8017585103 |2 GFPS 2005-01-12 12004-03-08 12:58:51 EST 2004-03-0813:28:53 EST  Wim Craig FPerryman_Paved K
918285503 |2 Bnalog 2005-01-12 22004-03-08 13:28:55 EST 2004-03-0813:41:38 EST  Wim Craig FPerryman_Paved 1
2E18285503 2 PS5 2005-01-12 12004-03-0813:28:55 EST 2004-03-0813:41:38 EST  Wirm Craig FPerryman_Paved 1
EA19092203 |2 GFPS 2005-01-12 12004-03-08 14:09:22 EST 2004-03-0814:39:23 EST  Wim Craig Perryman_Paved K
0119092303 |2 Analog 2005-01-12 12004-03-08 14:09:23 EST 2004-03-0814:39:24 EST  Wim Craig FPerryman_Paved K
4119392503 |2 GFPS 20058-01-12 12004-03-08 14:39:25 EST 2004-03-0814:41:47 EST  Wim Craig FPerryman_Paved ¥
DC1939260% |2 Analog 20058-01-12 12004-03-08 14:39:25 EST 2004-03-0814:41:47 EST  Wim Craig FPerryman_Paved ¥
0222034503 |2 GFPS 20058-01-12 12004-03-08 17:03:45 EST 2004-03-0817:33:46 EST  [im BlackburrPerryman_Paved gl
IR¥ i 2 nalnmn PA0A-N1-12 12004-03-08 171348 EST AN04-N3-NA 173349 FST lirn BlackburrPerrvman Payed e il
1 i [ ¥
Your Selected F“'"'_I'_‘est tom 1 ;5"5 Map. —~ Data File Summary Download Data File(s) Select All
RO o 5 One Channel Across Files Associate Comment To File(s) Clear Al
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AND COURSE_NAME is "Perryman_Paved'

Multi Channel Multi File Plot

Reprocess with Alternate Config

|
[Microsoft Visio - [EUDB_Authen

tication.vsd:Page-2] h




%-""on Mar 08 09:53:33 EST 2004 to Mon Mar 08 10:23:35 EST 2004 '59145333030820044D5400405306B28C’ E q

Label Units LD ANG hd 2 hdll MUMPTS |
IFight Side bottorm frame Bmicrostrain TETT7ATA4595304E20AZFA-5 198 T4.2936 +138.4038 180124 -
JAxle-2 Vertical 0's 22215050FASTA19435F 30,0179 1.8134 F2 4885 180124
lRightFantAccelV 0's 2UFTARD2IBATRAG5EARRCOD.00TA 28533 F2 4847 180124
Axle-2 Long knuckle microstrain JADBYEEARDBAAZEARDDT 3 0695 162 6941 F84 F1493 180124 =
L11708 Road Speed mMPH 3RZDC230DEF3FAFCBAZAS TOB 495 0 1801
Axle-3 Long knuckle microstrain A0CCERTOF1594873801412.152 11453458 FB83. 25845 180124
EHydraulic Cil Temp degF FEATFB91BOTIAA0ATCARE 7332 G0.0461 AE 0604 1801
IAX|8-2 Dizsplacement inches FEAEFOD24CFA491 282310 4578 14174 +1.3408 180124
IRightSide fizh plate Trangmicrostrain 301 280ETAIF2ACESAFOR115.1742 47 4641 FAAT.O0725 180124
IFDrward fizh plate on Top |microstrain AATBFSCCCET194A2BE10207.5142 288.4385 FB1.7ATY 180124
IEIDttUm Frarne front Rear Smicrostrain B4ATOODFCETCAAF3AAT157 6258 3176198 -5.2628 180124
[ Thumbnail Plots " Build a Plot r Attributes r Misc Groups | Non-Numeric Data r Channel Vs Channel Plot | Auto-Validation
Right Side bottom frame behind fi Axle-2 Vertical | Right Front Accel ¥ ' Axle-2 Long Knuckle 11708 Road Speed =
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_Secund; _Secund; Seconds _Secunds _Secund;
Bottom Frame front Rear Shackle Axle—'3 Vertiﬁal Ric'_|ht Side Bottom frame Under P'rl;ETup sub—frame above Pivot Dump Fﬁrward Fish Plate Bottom Frame
400 1] 00 180
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'g 200 E -20t: E Gikadl] o 'g soll:
2 - = - - - = : i i -
| Microsoft Visio - [EUDB Authentication.vsd .'Paue—21%
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Mon Mar 08 09:53:33 EST 2004 to Mon Mar 08 10:23:35 EST 2004 '59145333030820044D5400405306B28C E _

Test Item 1

Lahel Lnits LILID AVG Tl Tl 14 MLIMPTS
Right Side bottom frame bimicrostrain TEVTY7A595304EZ0AZFS-5.099 7420986 F138.4038 180124 =
Hule-2 Yerical 0's 22215050FA9T419A85F30.017S 18138 F2.4884 180124
Fight Front Accel W 0's 2HFYABD2BATR495EABBC0.007S 29533 F2.4897 1a0124
Wele-2 Long Knuckle rmicrostrain J5DEYEEABDEALZEARDDT 3.06495 TE2. 6941 FE4 6193 180124 =
1708 Road Speed P H 38ZDC230SF3F4FCBAZZ|3.TOA 49 5 ] 1201
Fele-3 Long Knuckle microstrain A0CCEEYOF1994873801412.142 1145358 FBB.2565 180124
Hydraulic Qil Tetmp degF BEATFEATBATI4249ATCA5E T332 R0.0461 A6 9604 1801 i
wale-2 Displacement inches BEIEFOD24CFO481282230-0.4578 1.4174 F1.2408 1a0124
Fight Side fish plate Trangmicrostrain B0 250EFASFZ4CBAAFOR-115.1742 47 4641 F2EY 0725 180124
Foreard fish plate on Tap [microstrain WATBFACCCAT94A2BR1 D207 5142 233 4586 FB1.7AT4 180124
Enttorm Frame front Rear Smicrostrain WAATDODFCET CAAF 348 11 AT 62458 317 61498 F5.2528 1a0124 Ul
¥la- 3 Wertical ' FNA1RFTANANANET AATEN A304 77778 L0 9471 180124 x
[ Thumbnail Plots | BuildaPlot | Attributes | Misc Groups | Non-Mumeric Data | Channel Vs Channel Plot | Auto-Validation |

Left Y-Axis Channel(s) :

Axle.2 Differential [ Res_Start_Time : Mon Mar 08 06:53:33 PST 2004 Res_Stop_Time : Mon Mar 08 07:23:35 PST 2004 COURSE_COMD : Dry

Axle-2 Displacement —| | COURSE_NAME : Pernmman_Paved PR._ID : 46303 DRWVER_NAME : Jim Craig

Azle-2 Long Knuckle | Testing_Configuration : Normal Test Operation  INV_ID : FMTVY TDR AST_ID : FMTVY TD1R

Axle-2 Vertical ‘| VEHICLE_CONFIG : Loaded Gravel TOWING_CONFIG : No Trailer RES_TYPE_COMMON_NAME : Analog
Axle-3 Displacement :

Azxle-3 Long Knuckle L —Axle-2 Long Knuckle microstrain — J1708 Road Speed MPH

Axle-3 Vertical i

4] Il | EERNE 200 ' //v"‘ 2l

[] Use One Left Y-Axis 4
Right Y-Axis Channel(s) : !
ok = 100

Forward Fish Plate Bottom Fran = - " 30 .
Forward fish plate on Top Fram :: E E
Frame at sub-frame end = |7 E 0 A et 4]
Hydraulic Oil Temp =

J1708 Road Speed Bl /J‘-\_/-\_,,._\ 10
Lat_accel i

— — | -100 v
i it 1% f. . : hY iy 0
4 [ N 0 100 200 300 400
[ ] Use One Right Y-axis Seconds
Build Plot | Save As JPEG | Line Style Solid |+
Reset Plot Save As PNG Symhbol Stye None | =

Right Click For Chart Customization Dialog - Hold Shift Key Down While Dragging Mouse For Zoom Include Metadata
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LU on Mar 08 09:53:33 EST 2004 to Mon Mar 08 10:23:34 EST 2004 'D2145333030820044D54004053008e60" [ |[/X]

Label Units LD e bl [T MUMPTS
froad Speed P H 4BAZTTH5418411D6A1BI3.7014 49.5 ] 14988 -
[Throttle Pasition % 4BAZTTAT4184110D6A1B09 5888 99.6 28 14988
lEngine Speed RPM JBAZTTHF418411D6A1B0970.3943 I76B.5 579 25 14988 3
Total Miles miles JBAZTTAS418411D6A1B01559.4011 1580.6 1587.8 188 1
Trans Range Selected  RSCI JBAZTTAT41 841 1D6A1EL 3657
Trans Range Aftained  ASCI JBAZTTAALI 841 1D6ATEL 3657
Ticker Tenths Of mSecs 4BA277034158411D6A1BI2073753983.0028 4177089792 4843532 1801
futc DateTime JBAZTTD4418411DBATE 1801
fLatitude Degrees 4BAZTTDS418411D6A1B[39.4505 39 4616 394417 1801
fLonitude Degrees JBAZTTDE418411DBA1BETE 1815 ] -7B.2054 1801
G584 Altitude Meters 4BAZTTOT418411D6A1BH 7.3537 a7 q 1801 =
( Thumbnail Plots | BuildaPlot | Attributes |  Misc Groups | Misc Images | Mon-Numeric Data | Channel Vs Channel Plot | Auto-Validation
Lo Channel Mame Faints Time Trans Range Selected Trans Range Attained
3BAZ7TAS418411DEA BDOOOTrans Range Selected 3RAT 1540837 7 LE =
3BAZTTAAL1 84110641 BOOOOTrans Range Attained 3EAT 1563078 7 3
3BAZTTD44184110641 BDOOOUTC 1801 155 GBRE o 3
3BAZ7TDE418411064A1B000(UTM Zone (Latituds) 1801 1563673 o 3 =]
156.8492 7 LG
157.351 7 LG
157.8404 7 LG
1583346 i LG
1588154 i LG
159317 i LG
159.7984 i LG
160.3044 i LG
160.7318 7 L&
161.283 7 L7
161.7648 7 L7
1622544 7 L7
162.7526 7 L7
1632482 7 L7
163.731 7 L7
1642322 7 L7
164.727 7 L7
165.2152 7 L7
1656972 7 L7
166.1984 7 L7
166.63 7 L7
167.195 7 L7 —
1ET BERT 7 LT =
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& Working Across 107 Files

Your Selected Filters

mventory tem is Test Item 1
HD COURSE_MAME is 'Perryman_Paved®

(“Summary | Histogram | Threshold Crossing | Time InLimits | Trend |

Show Sumimary

(4 -
¥ File LILID

Channels

Axle-2 Differential
Axie-2 Displacement
| Axle-2 Long Knuckle
| Axle-2 Vertical
Axle-3 Differential
Axie-3 Displacement
| Axle-3 Long Knuckle
Axle-3 Vertical

Bottom Frame front Rear Shackl) =

7
T e e /

| Thumbnails | attributes | {

| Forward Fish Plate Bottom Frame

EFn:nrll.'u'aarl:l fish plate on Top Frame
Frame at sub-frame end
Hydraulic Qil Temp

1 11708 Road Speed

E Odometer 4.T-6
Right Front Accel W

Right Side Bottom frame Under P
| Right Side hottom frame behind f §§

{ Right Side fish plate Transition
Roll Rate

Top sub-frame above Pivot Dumg M

Min

Il e

Ao

Mumber Points

I DATE234403082004405400-1 340957595444

393.41105502

112.31489896300035

37365

§§IEEE24443DEESEDDMDS#D[-EE.BSTEN4EIEEIEIEIEIEI4

8780354775

110:525051 78026824

180014

§§|5?2149280?1420044[3540035.353285?28

353.8624949012

255.21904543208464

1789348

18F11301106032004405400-143 5198325

3446136493196

0.56965711942183809

179745

|8604534206032004 40540080 455922066

3447920445588

V.205TE2830893589

180113

|561351010624 2004405400017 337195766

240.54385355600003

54.625971608784106

179684

|3A183418060220044D54 0043 85966051 2

326306691172

49.924054971 597656

57483

§§|89224934DT142EIEI44D54D|333.985496335|]DDDD4

216.31771083

132.162949719261

179958

|0D144519062320044D5400-29.1 63228964

9A2349410714200440540039.26702
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secands
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Secands
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Working Across 107 Files

Your Selected Filters

myentory temis  Test ltem 1
HND COURSE _Namike 1s rermyman_Paved®

Summary | Histogram |/Threshuld Crossing | Time In Limits |/Trend |

Bottom Frame front Rear Shackle
Forward Fish Plate Bottom Frame
Forward fish plate on Top Frame
Frame at sub-frame end
Hydraulic Oll Temp

J1708 Road Speed

Odometer 4-T-6

Right Front Accel W

Results computed
on DC and
presented to
analyst in under 1

rChannels 200
Axle.? Differential Max Scale BMS : 60.451 microstrain Axle-2 Long Knuckle (64 Bins)
Azxle-2 Displacement 200 _ % OFf Total
c Min Scale
Axle-2 Langinneyle Mean : 42.038 microstrain 7
Axle-2 Vertical |ﬁ4 ‘ > |
Axle-3 Differential Numhber OF Bins
Axle-3 Displacement StdDev : 43.441 microstrain
Axle-3 Long Knuckle
Axle-3 Vertical

!

Right Side Bottom frame Under Pivot

Right Side hottom frame behind fish plate
Right Side fish plate Transition

Roll Rate 10% : 10

Right Click For Chart Customization Dialog

Adjust Bin Values pgAdmin Illh

UGC 2005

Top sub-frame above Pivot Dump Body u

90% : 100.349 microstrain
1

Hum Empty Bins : 1
1] <]
-200 -100 1] 100

% Empty Bins : 0.016 microstrain

Hold Shift Key Down While Dragging Mouse For Zoom Reset Chart Save As GIF

200




Working Across 987 Files
Your Selected Filters

es are between 0° - 777" - 24 Juby- 2004
ND Inventory temis  Test ltem 1
KNI Instrumentation 1ype 1s "GHS"

|/ Summary r Histogram r Threshold Crossing |/ Time In Limits |/ Trend |

rChannels

Age of Correction Total Miles

Course gver ground (ref True Horth Clockwise) miles
DeaidReckoned 11000
Diff Status of Position

Engine On Hours /
Engine Speed 10000

Engine Speed Event
Horizontal Dilution of Precision (HDOP)

Latitude 9000 Results com puted
e S on DC and
Humber of Satellites — A Max

| Road Speed prese ntEd tO Ay

Road Speed Event Mrin

| Speed over ground 70 analySt |n Under 1

{ Throttle Position
icker econd!
Total Miles 6000
Trans Range Attained
Trans Range Selected
uTc H000
!UTM Easting
| UTM Northing
UTM Zone (Latitude) 1000 06/15/2004 24:00 06/29/2004 24:00 07/13/2004 24:00
UTM Zone {Longitude) Tithe

Vehicle Motion Hours

WGSE84 Altitude Hold Shift Key Down While Dragging Mouse For Zoom Reset Chart
Right Click For Chart Customization Dialog

Save As PHNG

:Generat'e'T'rend F'Iut |
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Working Across 987 Files
Your Selected Filters

es are between 01-June-2004 and 14-Juby-2004
HND Inventory tem is
HND Instrumentation Test Item 1

| Summary |/Histugram |/Threshuld Crossing | Time In Limits |/Trend |

rChannels

Age of Correction Vehicle Motion Hours

Course gver ground (ref True Horth Clockwise) hours
DeaidReckoned

Diff Status of Position
Engine On Hours 252
Engine Speed
Engine Speed Event & ]
Horizontal Dilution of Precision (HDOP)
Latitude

Longitude

Mode Select

Number of Satellites 250 = & Max
| Road Speed FiRE ]
Road Speed Event . m Mwin
Speed over ground
Throttle Position 249 ry "
Ticker i N
Total Miles
Trans Range Attained 248 & L
Trans Range Selected

uTC &4 H
UTM Easting | |

UTM Northing 247 ¢
UTM Zone (Latude) 06/16/2004 15:00 06/16/2004 17:00 06/16/2004 19:00
UTM Zone {Longitude) Tithe

Yehicle Motion Hours

WGSE84 Altitude Hold Shift Key Down While Dragging Mouse For Zoom Reset Chart
Right Click For Chart Customization Dialog

Save As PHNG

251 F 1 =

Generate Trend Plot |
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Institute a high performance data warehouse

Over 80 projects using Data Warehouse

Data Warehouse Volume By Project - March 4, 2005
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100.00 || (570GB) —
(a2}
o 80.00 ]
60.00 |
40.00 -
20.00 |
OOO : : : : : : : : : : : ‘U‘H‘D‘D‘!‘E‘ﬂ‘m‘g‘g‘g‘g‘5‘5‘—‘5‘—‘5‘5‘5‘
' &8 R N 5 N L 3 4L 0 Q S s &g D S & L
R e S e e T S e T It e s
. ($)
F o’§Q ‘Qx*go‘»@i&**\)@é AQQ;@ éOiSA ®\’Q®§ "/&/\\/’\ \5@\7&& Qé&& \%Q”(oec,&/@<< &%Q&é 0&\\@?/\4? 00(0 \§§<§
Js\@\\\\@ QQ 0@‘6@ ,\/Q ?’b% QVYY QQ\)Q\QGQ\@ QQA &"\QQ‘\/ Qs(‘/ Q‘é\fa%o v 'GQ@@Q \IQ'VQ_\, n;‘
P ELT ST & TS ST © G St ©
¢ < W© W s° T
& 9 S & &
A @ 06
& Q@ v
PROJECT

UGC 2005




ATC DC Proposal

*Achieve real-time data fusion to provide real-time analytic and
decision support

*Establish parallel post processing capabilities to effect knowledge
extraction

eInstitute a high performance data warehouse

*Real time quality control — utilizing historic data sets

UGC 2005




Real time quality control — utilizing historic
data sets

*New data sets compared with warehoused data from the same
channel/test item for anomaly detection.

*Future Work

UGC 2005



Summary

Parallel java applications are running very well on
cluster.

Polling vs. interrupt (event) driven processing not ideal —
but workable.

ARL MSRC administering the system is ideal.

Data warehouse access requiring kerberos/securelD
does not fit well with our current Digital Library project
based authentication. ATC customers must obtain
HPCMP account in order to use data warehouse (they
don’t even know they are using HPCMP assets).

Special thanks to Tom Kendall, Chris Slaughter and
Rvan Baxter at ARL-MSRC for assistance every step of
the way!
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Partnering For Success
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